Translocation of the 85-kDa phospholipase A2 from cytosol to the nuclear envelope in rat basophilic leukemia cells stimulated with calcium ionophore or IgE/antigen.
The rat mast cell line RBL-2H3.1 contains an 85-kDa cytosolic phospholipase A2 (cPLA2) that is very likely involved in liberating arachidonate from membrane phospholipid for the synthesis of eicosanoids following stimulation with either calcium ionophore or IgE/antigen. In this study, the intracellular location of cPLA2 was determined using immunofluorescence microscopy and immuno-gold electron microscopy. In nonstimulated cells, cPLA2 is distributed throughout the cytosol and is excluded from the nucleoplasm. Following cell activation with calcium ionophore, most of the cPLA2 translocates to the nuclear envelope, and the enzyme remains there during the entire period that ionophore is present. With IgE/antigen stimulation for 5 min, approximately 20-30% of the cPLA2 translocates to the nuclear envelope, and after 30 min of stimulation, most of the enzyme returns to the cytosol. Measurement of intracellular calcium using the dye Fura-2/AM shows that the level of calcium rises immediately after antigen is added, remains high for about 30 s, and then declines back to resting levels. Activation with calcium ionophore produces a 10-fold larger release of arachidonate than does stimulation with IgE/antigen. Thus, the results suggest that the extent of membrane binding of cPLA2 correlates with the release of arachidonate and that the site of arachidonate liberation is the nuclear envelope where many of the enzymes that oxygenate this fatty acid are located.